Background: Catastrophic disasters often are associated with massive structural, economic, and population devastation; less understood are the long-term mental health consequences. This study measures the prevalence and predictors of mental health distress and disability of hurricane survivors over an extended period of recovery in a postdisaster setting. Methods: A representative sample of 1077 displaced or greatly affected households was drawn in 2006 using a stratified cluster sampling of federally subsidized emergency housing settings in Louisiana and Mississippi, and of Mississippi census tracts designated as having experienced major damage from Hurricane Katrina in 2005. Two rounds of data collection were conducted: a baseline face-to-face interview at 6 to 12 months post-Katrina, and a telephone follow-up at 20 to 23 months after the disaster. Mental health disability was measured using the Medical Outcome Study Short Form 12, version 2 mental component summary score. Bivariate and multivariate analyses were conducted examining socioeconomic, demographic, situational, and attitudinal factors associated with mental health distress and disability. Results: More than half of the cohort at both baseline and follow-up reported significant mental health distress. Self-reported poor health and safety concerns were persistently associated with poorer mental health. Nearly 2 years after the disaster, the greatest predictors of poor mental health included situational characteristics such as greater numbers of children in a household and attitudinal characteristics such as fatalistic sentiments and poor self-efficacy. Informal social support networks were associated significantly with better mental health status. Housing and economic circumstances were not independently associated with poorer mental health. Conclusions: Mental health distress and disability are pervasive issues among the US Gulf Coast adults and children who experienced long-term displacement or other serious effects as a result of Hurricanes Katrina and Rita. As time progresses postdisaster, social and psychological factors may play greater roles in accelerating or impeding recovery among affected populations. Efforts to expand disaster recovery and preparedness policies to include long-term social re-engagement efforts postdisaster should be considered as a means of reducing mental health sequelae. (Disaster Med Public Health Preparedness. 2008;2:77-86) 
D
eveloping countries routinely experience mass disasters as a consequence of natural weather events or of social or political conflicts, and the consequences are often compounded by social vulnerabilities and inadequate infrastructure and lifelines. The United States is unaccustomed to dealing with socially seismic events. In particular, disasters that displace large numbers of people or that destroy significant amounts of housing stock or critical infrastructure are relatively rare. The 2005 hurricanes Katrina and Rita represented such rare domestic events. Combined, they affected an area of 108,000 mi 2 , displaced nearly 500,000 people, and exacted an economic cost estimated at more than $130 billion. In the aftermath of these hurricanes, several research efforts described the immediate impact of the disaster on affected populations. Virtually all of the field reports noted the incidence of acute mental health problems among survivors of the disaster. [1] [2] [3] [4] [5] Less well understood are the longterm health and psychological effects of the disaster on affected populations. Recent commentators have highlighted the growing concerns surrounding mental health needs subsequent to such natural and manmade disasters. 6 Scholars have long distinguished between the primary effects of the disaster event itself and the sec-
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ondary effects of postdisaster phenomena such as a population's long-term displacement or the consequences of particular recovery policies and programs. 7 In the case of the 2005 Gulf Coast storms, the secondary effects included unstable housing, hazardous and crowded housing conditions, loss of social institutions and social networks, and degraded civic infrastructure, particularly among the education, health care, and criminal justice systems. Much of the secondary effect may be attributable to the large-scale population displacement. The Census Bureau projected that as of December 2005 approximately 447,827 individuals had been displaced from the affected areas of Louisiana and Mississippi, among whom were 163,106 children under the age of 18 years. 8 Of these nearly half-million individuals, approximately 80,000 were placed in transitional housing settings such as group trailer homes or hotels, and an additional 200,000 were given trailers by the US Federal Emergency Management Agency (FEMA), which were placed on their private property. The remaining 170,000 individuals either resettled out of state or found housing in the private market elsewhere in the state. (Transitional housing estimates are based on data from the FEMA Gulf Coast Recovery Office that a total of 21,860 trailers and mobile homes were sited in group settings such as FEMA-developed group sites or preexisting commercial trailer parks in Louisiana and Mississippi, approximately 10,000 units were secured in hotels and motels, and an additional 102,774 trailers and mobile homes were sited on private property. 9 The population was estimated as 2.5 individuals per group site or hotel room and 2.1 per private site.)
Recent conceptualizations of community resilience in the face of disasters have focused on the capacity of individuals and communities to adapt to and survive major shocks and stresses, 10 and consistent or improved mental health postdisaster may serve as a marker of such adaptation. Using the Medical Outcome Study Short Form-12 (SF-12) mental health component summary score, this study measured the prevalence of mental health disability among a displaced or heavily affected postdisaster population over 2 points of time, and further examined the factors associated with positive or negative mental health outcomes.
METHODS
A stratified cluster sampling strategy was used to enroll subjects in the study in 2 phases: the first was used in Louisiana in February 2006, the second in Mississippi in August 2006. Using lists of congregate housing sites obtained from FEMA, we stratified the lists by type of site (FEMA group sites, commercial trailer sites, and hotels) and by size (1-25, 26 -50, 51-100, Ն101 residential units). Congregate sites were selected within each substratum using a probability proportional to size strategy without replacement. Overall, 26 sites were selected as primary sampling units: 12 FEMA group sites, 10 commercial trailer sites, and 4 hotel sites. In addition to sampling the displaced population living in congregate settings, we supplemented the sample frame in Mississippi with an areal sample. Using FEMA damage assessment maps and databases of the state's 3 coastal counties hardest hit by the hurricane, the team randomly selected 150 of 650 census blocks (primary sampling unit clusters) that had been characterized by FEMA as having sustained moderate, extensive, or catastrophic damage. As illustrated in Table 1, 4284 households were sampled as secondary sampling units. Of those, 985 households were deemed ineligible because they were clearly destroyed, vacant, abandoned, or under construction, leaving 3299 eligible households. Among those, 1587 households had an eligible adult present to whom the study was presented; at the remaining 1712 households, no contact was made despite repeated efforts. Among the 1587 contacted households, 1077 agreed to be enrolled in the longitudinal study, corresponding to a response rate of 32.6% (1077/3299) and a cooperation rate of 67.9% (1077/1587). A bias analysis was conducted to identify significant differences between respondents who agreed to be studied longitudinally and those who did not. Individuals who did not report their 
Measures and Analyses
The outcome variable of mental health disability was measured using the mental component summary score (MCS) derived from the Medical Outcome Study SF-12, version 2, a 12-item scale that has been validated in both domestic and international populations. [12] [13] [14] [15] [16] [17] The summary mental health score is scored from 0 to 100 (from worst to best mental health) based on 4 subscales measuring vitality, social functioning, role-emotional factors, and mental health, and normed to US population standards such that the population mean is 50 and the standard deviation 10.0. The cutoff score of 42.0 often is used to distinguish psychological distress (74% sensitivity and 81% specificity in the general US population, 17, 18 although an Australian population study reported a cutoff of 45.0 with 87% sensitivity and 83% specificity). 19 Reliability was high for the SF-12 in both interview rounds, with a Cronbach ␣ of 0.85 in the baseline instrument and 0.91 in the follow-up instrument.
Given that mental health is predicated on internal states and characteristics as well as on interactions between an individual and his or her environment, the independent variables used in the analyses included sociodemographic characteristics such as sex, race/ethnicity, age, partnership status, and the presence of a partner or children in the household; economic characteristics such as income and the presence of a full-or part-time salary earner in the household; housing measures of type of housing and numbers of housing transitions since the hurricane; and attitudinal measures of perceived safety, fatalism, and self-efficacy. Virtually all of the variables used have been identified by Norris et al 20 as risk or protective factors for psychological disturbances postdisaster. In addition, a 5-item scale was developed to measure the magnitude of a respondent's functional social support network. Based on Litwak's taskspecific model of social support, 21, 22 which suggests that people seek help for tasks based on the proximity and depth of the social connection and on the specific functional areas associated with that specific task, the items assessed the presence of informal support that involved borrowing money or running errands; taking care of respondents if they were confined to bed for several weeks; lending them several hundred dollars for a medical emergency; counseling them about relationship problems; or helping them locate housing. A principal components factor analysis identified a 1-factor solution with an eigenvalue of 1.693, in which each of the 5 factors loaded at values ranging from 0.5487 to 0.6583. The scale's reliability, estimated using Cronbach ␣, was 0.74.
Several imputations were conducted to address missing items. Items missing at baseline, assumed to be missing completely at random, were imputed using the best-subset regression technique of the Stata 9.2 impute command. Items missing at follow-up were imputed using a system of multiple chained equations, in which 5 imputed datasets were created and then combined for the analyses. 23, 24 . . . almost 2 years after the hurricanes, more than half of the respondents in both states said circumstances were worse . . .
Mental Health Needs Post-Katrina Disaster Medicine and Public Health Preparedness
The data were examined for intraclass correlation within sampled clusters. A 1-way analysis of variance test of the MCS revealed an intraclass correlation of .008 and no statistically significant differences between clusters (F ϭ 1.30; P ϭ .138). This supported the sampling strategy assumptions of heterogeneity within clusters. The survey design effect was controlled using the Stata SVY command identifying the cluster sites as primary sampling units. A series of bivariate chi-square analyses and multivariate regressions were conducted to identify the most salient variables associated with mental health, and to test their independent effect. The final regression analyses also controlled for the potentially spurious variable of the respondent's state at enrollment.
RESULTS
For the purposes of these analyses, 3 distinct subgroups are defined, as illustrated in Table 2 : Louisiana respondents, all of whom were still displaced at the point of initial recruitment in the study, living in either group trailer parks or hotels; Mississippi respondents still displaced at baseline, also living in group trailer sites; and community-based Mississippi respondents, some of whom had been displaced after Hurricane Katrina and who had returned home, and of whom others had either experienced only a brief evacuation from their homes.
There were no sex differences among the 3 groups, although there were significant racial differences. The Louisiana displaced population was predominantly African American (75.1%) in contrast to the displaced group in Mississippi (36.6%) and the community-based group (1.6%). Along other dimensions, the 2 displaced groups were more alike than were the 2 groups within Mississippi. The displaced populations were younger than the community-based group, less likely to be married or living with a partner, and more likely to be living in a household with children. The displaced population in Louisiana was the most economically disadvantaged of the 3 at baseline, in that only 43.7% of those households had at least 1 salaried wage earner (compared with more than 50% of households in the Mississippi groups), were the most likely to have household incomes below $10,000, and were the likeliest to have lost a salaried wage earner since the hurricanes. The displaced group in Louisiana also reported the greatest number of post-Katrina moves (mean, 3.5) over a shorter period of time (6 months) than did the Mississippi displaced population (a mean of 2.8 moves over a 12-month period). Tests for statistical significant were conducted across the 3 groups: chi-square for categorical variables, with Fisher exact test for cells with small n, and t tests for continuous variables.
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Physical and mental health characteristics of respondents within each state were compared at baseline and follow-up, as illustrated in Table 3 , and psychosocial and environmental characteristics were examined at follow-up only. Measures of global self-reported health improved significantly in both states from baseline interview to follow-up, as did the mean MCS in Mississippi. The mental health scores in Louisiana remained stable at both baseline and follow-up. The proportion of adult uninsured respondents dropped significantly in each state, decreasing from 45.0% to 26.6% in Louisiana and from 40.9% to 31.5% in Mississippi.
More than half of the respondents in both states were afraid to walk alone at night in their neighborhood when first interviewed (53.0% and 52.8% in Louisiana and Mississippi, respectively), and those proportions rose significantly in both states at follow-up. When asked to characterize their situation almost 2 years after the hurricanes, more than half of the respondents in both states said circumstances were worse and nearly one third said they were still too unsettled to determine whether their situation was better or worse. However, a number of items revealed functional informal social support networks and, often, a strong sense of self-efficacy and locus of control.
Comparing the mental health scores by various markers of social and economic advantage among the 3 groups suggests that a number of factors may mediate the impact of postKatrina displacement on mental health. Table 4 depicts a series of analysis of variance tests in which the mean MCS at follow-up was compared across the 3 population groups within distinct categorical values. Economic advantages, such as having a higher income and not having lost a salaried wage earner in the household, were associated with a higher mental health score. Conversely, adults who described greater household and environmental stressors (eg, living in a group trailer site, living in an unsafe neighborhood, moving 4 or more times since the hurricanes and still being displaced, having 3 or more children in the household) also reported lower mental health scores. Individuals reporting greater adaptive or coping resources, such as strong functional support networks or higher degrees of self-efficacy, tended to score higher on the mental health scale.
The combined effects of these potential factors were tested in a series of regression analyses, illustrated in Table 5 . In the first analysis, the mental health score at baseline was regressed on sociodemographic characteristics. A second regression replicated that model at follow-up. A final expanded *Approximately 16 and 10 months passed between the baseline and wave 2 interviews among Louisiana and Mississippi respondents, respectively. †Adult sample sizes were 548 in Louisiana and 521 in Mississippi, whereas the child sample sizes were 428 in Louisiana and 427 in Mississippi, and child data were weighted by the number of children in the household (missing data was imputed using regression).
‡Statistical significance was determined with a t test analysis.
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Disaster Medicine and Public Health Preparedness regression model repeated those measures and added the psychosocial factors measured at follow-up. At baseline, men and older respondents were more likely to report better mental health than were women or younger respondents. Individuals reporting poor physical health and those who believed that they lived in unsafe neighborhoods also were more likely to report poorer mental health, all other factors being equal. When the same model was run at follow-up, increasing age was still associated with better mental health and poor physical health and unsafe neighborhoods were still associated with poorer mental health. Sex, however, was no longer statistically significant, and other factors emerged as statistically significant: respondents who had moved often and those who had a greater number of children in the household were more likely to have poorer mental health. There were no differences by state, by whether a respondent was living in a trailer at the time of the interview, or by economic factors. In the final expanded regression model, 2 of the factors that had been significant in the reduced baseline model, age and the number of times that someone moved, were no longer significant. Other factors emerged that were associated with better mental health scores: a respondent's positive state of mind (reflected by an absence of fatalist attitudes) and sense of self-efficacy, the presence of a functional social support network, and better mental health at baseline.
DISCUSSION
Our findings suggest that mental health distress and disability continue to have an impact on a number of adults who were displaced or greatly affected by the hurricanes, even as they move back to their communities. The measure of mental health we used, the MCS, is significantly lower at both baseline and follow-up than US population means, and the average change between baseline and follow-up (1.52) is significantly lower than the norm for 1-year change scores among individuals with clinical depression (3.86). 18 Some of the predictors of mental health disability also changed over time. Whereas women and Louisiana respondents had poorer mental health at baseline, these differences receded at followup. The measure of continued transience and uncertainty, the number of times an individual moved residences, became a significant independent factor associated with poorer mental health. Perhaps more telling is that in the expanded regression model, structural and economic factors such as living in a trailer and losing a salaried wage earner in the household are not associated with poorer mental health, but are subsumed by social factors such as a strong or weak informal network and underlying attitudes of fatalism or self-efficacy.
Resilience is the product of both individual and social factors, and our study data suggest that elements at both levels contribute to successful adaptation to prolonged stress. The continued association of perceived insecurity and poor mental health, at both baseline and follow-up, highlights 1 potential neighborhood effect that impedes recovery. Although some markers of population recovery are evident, such as increases in self-reported physical health and improved access to health insurance for some children in Louisiana, there are clearly other structural, social, and psychological factors that impede recovery. The context of the lives of these survivors-all of whom have either experienced a prolonged displacement or whose communities and social fabric have been fundamentally altered-is bracketed by uncertainty about their future, severe constraints on their current circumstances, and often a history of social marginalization or disenfranchisement.
An international standard for addressing the mental and social aspects of health subsequent to large-scale disasters, the Sphere protocol, has evolved recently. 25, 26 The Sphere model recommends the rapid provision of such social reengagement activities as the reestablishment of religious events and institutions and the resumption of formal education and appropriate recreational activities for children to speed recovery. Silove et al have proposed a similar theoretical framework encompassing the recovery of individuals and collectives, known as the adaptation and development after persecution and trauma (ADAPT) model. 27 The model enumerates key psychosocial domains threatened by a disaster: safety and security, interpersonal networks, systems of justice, social identities and roles, and institutions that confer meaning and coherence (eg, those imparted by religious institutions and practices, political and social engagement). Taken together, these socioecological frameworks suggest that a stronger social web that incorporates elements of security and resumption of social roles, social practices, and social institutions can provide a therapeutic effect. The preliminary findings reported in our study provide some supporting evidence for such socioecological frameworks.
There are clear limitations to our study. Pre-Katrina data on mental health status were unavailable, so it is unknown whether displaced or heavily affected populations experienced preexisting mental health conditions. In Louisiana, the study sample was restricted to individuals displaced in federally subsidized settings, and thus the findings cannot be generalized to other affected populations. Initial response rates were low, a consequence of the challenges of conducta stronger social web that incorporates elements of security and resumption of social roles, social practices, and social institutions can provide a therapeutic effect
Mental Health Needs Post-Katrina ing research operations in a postdisaster setting in which it was not possible to distinguish eligible households from vacant or abandoned ones. The fluid nature of the displaced population's transience also made follow-up efforts particularly difficult, opening a potential bias between those who could be located and those who could not. Finally, we focused on populations displaced within their home state, and did not recruit households that had been displaced (or permanently relocated) to other states. A number of our respondents had been placed in transitional housing in other states, but by the time of study enrollment had returned to their home state. It is unknown to us whether there are significant differences between these in-state and out-of-state populations. Despite these limitations, the value of such a longitudinal study is that it permits analyses of change over time, which we believe is particularly critical to advancing an understanding of the arc of recovery in a postdisaster setting.
Policy Implications
Within the realm of disaster recovery, US policy has focused principally on the recovery of place rather than the recovery of person. 28, 29 Although the research community has examined the impact of disasters on individuals, the focus has often been time limited; more than two thirds of US disaster studies have been cross-sectional, conducted within the first year postdisaster, and it is the rare study that studies subjects beyond one follow-up point of data collection. 20 Furthermore, these disaster studies usually examine psychopathological states among disaster victims, such as posttraumatic stress disorder, depression and anxiety, or psychosomatic disorders. 30 -32 Among the consequences of these foci of federal policy and disaster mental health research have been that interventions intended for disaster victims generally have been constrained by an economic model of redress (housing resettlement, short-term aid) and clinical and subclinical efforts to address short-term health effects, such as a reliance upon psychological "first aid," stress debriefing, and cognitive-behavioral therapies. Efforts to expand disaster recovery and preparedness policies to include social reengagement efforts postdisaster should be considered as a means of reducing mental health sequelae and as a strategy for accelerating recovery for affected populations. 33 
